Background: Arterio-ureteral fistula is an uncommon diagnosis with a high rate of mortality. An early diagnosis is the key for a successful treatment and should be included in the differential diagnosis of patients with unexplained hematuria. We report a clinical case and a review of the literature.
creatinine was 5.26 mg/dl (baseline 3 mg/dl). Ultrasonography showed normal kidneys, without hydronephrosis, with well-placed double J stent. The bladder was completely full of clots. The cystoscopy allowed us to see a clot appearing through the left ureteral meatus.
A computed tomography angiography was performed, showing an aneurysm of the left common iliac artery by the uretero-iliac crossing. The double J stent presented an extra-anatomical tract into the left iliac artery adventitia, without extravasation of contrast material ( Figure 1 and Figure 2 ). In the presence of a suspected arterio-ureteral fistula, the patient was taken emergently to the operating room. A combined vascular and urological approach was performed. The Vascular Surgery Department performed an arterial catheterization of the common left iliac artery and left branch of the by-pass and also a catheterization of the left hypogastric artery. An Endurant 16 × 13 × 92 endoprosthesis was placed and embolization of hypogastric left artery with 10 mm-diameter coils was performed. The angiography after the procedure showed the refill of the aneurysmal sac, so Coda balloon remodelling was done, allowing a late refill of the sac in angiography. They proceeded to the occlusion of the proximal branch of the bypass and endoprosthesis, with persistence of the late refill, suggesting a IV type leakage. The cystocopy showed a massive hematuria through the left meatus.
A more aggressive procedure was dismissed by both Departments, Urology and Vascular surgery due to the poor general situation of the patient. The necropsy was offered to the patients´s family but they denied it.
Discussion

Introduction
Arterio-ureteral fistulas occur rarely, but an early detection and treatment are essential because they are often life-threatening. We perform a bibliographic review and report a case of uretero-iliac fistula.
Case Report
83-year-old man hospitalized in the Internal Medicine Department because of a respiratory tract infection.
During his stay, the patient suddenly starts with monosymptomatic gross hematuria. He had a previous urological history of ureteral stricture treated by means of a double J ureteral stent a month ago. He also had a personal history of coronary heart disease, chronic renal failure and a peripheral occlusive arterial disease, treated with an aortobiiliac bypass ten years ago. He received chronic anti-platelet therapy with clopidogrel and antithrombotic therapy with vitamin K antagonist.
Hemogram showed 8.5 g/dl of hemoglobin, and the serum There are many risk factors that contribute to the development of the arterio-ureteral fistula: a history of abdominal or pelvic cancer surgery, vascular abdominal surgery, urinary deviation surgery, radiotherapy or ureteral stenting [1] . Other authors have also cited infection and pregnancy as risk factors [2, 3] .
The pathophysiology behind the development of these fistulas is still uncertain. An arterio-ureteral fistula is the final result of an eroding inflammatory fibrotic process of a constantly pulsating artery in poor condition against a fragile ureter, resulting in necrosis [4] . There are predisposing factors like external beam radiotherapy and pelvic surgical procedures that can disrupt the vasa vasorum, leading to changes in the media and adventitia of the large arteries. For this reason the arteries are more susceptible to rupture and necrosis [5] . Furthermore, the indwelling ureteral stents have contributed to an increase in the cases of arterio-ureteral fistulas. When an ureteral stent is placed, it acts as a counter-brace, leading to alterations in ureteral elasticity by transmitting the systolic arterial wave onto the ureteral wall [3] . Ureteral stent size also plays a role in fistula development [6] . Research has shown that the larger the size of the stent, the wall compression will be higher, leading to ischemic changes [7] .
The dominating symptom is gross hematuria. It can be intermittent and during periods of hematuria, the bleeding may be massive with hypotension and even shock. Sometimes the hematuria can be combined with flank or abdominal pain. A few patients had symptoms of urinary tract infection. In patients with a stent or catheter , bleeding may have been provoked or exaggerated while changing the catheter or the stent [8] .
The presence of flow from the artery into the ureter (or vice versa) on diagnostic imaging proves the existence of an arterioureteral fistula. Ureteral contrast studies and angiography confirmed most cases, but it´s necessary a flow of ≥ 3 mL/s to see the fistula in the angiography. Provocation of the blood clot during angiography or occlusion of the ureter during ureteral contrast studies could excite active bleeding and increase the accuracy of these 2 tests, but this could be dangerous and requires extensive preparation [9, 10] . Negative findings do not rule out the presence of an arterio-ureteral fistula, because angiography and ureteral contrast studies confirmed only 69% and 52%, respectively, of arterio-ureteral fistulas in patients in whom these procedures were performed. Often, surgery remains essential to determine the diagnosis, even in modern practice [1] . Cystoscopy can localize the bleeding to one of the ureteral orifices. If orificial bleeding is pulsating, an arterio-ureteral fistula is likely. CT of the abdomen and pelvis is usually negative or non-specific and the bleeding is only rarely seen; however, the use of contrast increase the sensitivity of this test [8] .
The treatment should be multidisciplinary between an urologist, a vascular surgeon and a radiologist. Currently, an endovascular approach should be applied when possible, but open surgery will remain necessary in some cases. Patients treated with non-invasive methods have lower mortality rate, and this could be due to the fact that most of the risk factors for arterio-ureteral fistulas also complicate open surgical treatment [11] . The reported mortality rate has decreased from 69% before 1980 to 13% in the most recent reviews [1], partly as a result of an earlier diagnosis and new surgical advances. Not all endoluminal treatments can be used in every patient. Infected vascular graft material, fistula size or aneurysms originating from a vascular anastomosis could impede the use of vascular stents [4] , with the need to perform an open surgery. A noninvasive urological possible approach is to close off the ureter leaving coils. In these cases, a nephrostomy catheter should be placed. Good results have been published combining vascular stents with ureteral coils [12] .
Conclusions
The arterio-ureteral fistula is a rare entity, but it can be lifethreatening. This condition should be considered in patients with unexplained hematuria with risk factors associated. Studies like angiography or ureteral contrast test can diagnose the fistula, especially when active bleeding is present. The treatment requires a multidisciplinary cooperation, taking into account the endovascular approach as far as possible.
